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Δ [2][3][4][5]ɽ୅දతͳྫͱͯ͠मྱͷ࿨੠͕͋Δ (ਤ 1.1).͜ͷϝϩσΟΛฉ͘ͱͱͯ΋























































































































































































ʹ part-list, ͦͷޙʹ part͕ଓ͍͓ͯΓ, partλά͕ 1ͭͷָثͷύʔτΛ͍ࣔͯ͠Δ.
ͦͷޙʹখઅΛද͢measureλάͱ͍ͬͨॱʹ֊૚Խ͞Ε͍ͯΔ. ιʔείʔυ 2.1ʹ
partwiseͷఆٛΛهड़͢ΔɽmeasureҎ߱ʹௐ߸΍ഥࢠΛද͢ attribute΍,Իූ΍ٳූΛ









ָේͷߏ੒ͱͯ͠,·ͣ score-part͕͋Γ,partͷ idͰ͋Δ P1͕ࢦఆ͞Ε,ͦΕҎ߱͸
P1ύʔτͷָේ͕هड़͞ΕΔ. P1ύʔτ಺ʹ͸খઅ͕ଘࡏ͠,খઅ಺ͷཁૉͱͯ͠ഥࢠ
ͳͲΛࢦఆ͢Δ attributesλά,ԻූΛهड़͢Δ noteλά͕هड़͞ΕΔ. attributesλά
಺Ͱ͸,ج४ͷ௕͞Ͱ͋Δ division, ओௐΛද͢ key, ഥࢠΛද͢ time, Ի෦ه߸Λද͢ clef
ͱ͍ͬͨλά͕ฒͿ.
• attributesϒϩοΫ
• divisions: Իූͷ௕͞Λࢦఆ͢Δ.ේ໘ͷதͰ࢖͏Իූͷ࠷୹௕Λ, 4෼ԻූΛ
ج४ʹͯ͠ࢦఆ͢Δ. 1Λࢦఆͨ͠৔߹͸, ේ໘Ͱ࢖͑Δ࠷୹௕ͷԻූ͸ 4෼
Իූ, 2Ͱ͸ 8෼Իූͱ͍͏͜ͱʹͳΔ.
• key: ௐΛࢦఆ͢Δ. γϟʔϓͱϑϥοτͷ਺Λ੔਺஋Ͱࢦఆ͢Δ͕,γϟʔϓ
ͳΒ͹ਖ਼ͷ஋,ϑϥοτͳΒ͹ෛͷ஋Λࢦఆ͢Δ.ϋ௕ௐͰ͋Ε͹ௐ߸͸ແ͍ͷ
Ͱ 0ʹͳΔ.
• time: ഥࢠΛࢦఆ͢Δ.෼ࢠ͸ beatsλά, ෼฼͸ beat-timeλάͰࢦఆ͢Δ.
• clef: ϔԻه߸,τԻه߸Λࢦఆ͢Δ. number͸ટ཯൪߸Λද͠,τԻه߸Ͱ͋
Ε͹ signλάʹG, lineλάʹ 2, ϔԻه߸Ͱ͋Ε͹ͦΕͧΕ F, 4ͱ͍ͬͨࢦ
ఆΛ͢Δ.
noteλά಺Ͱ͸,ԻූΛද͢ pitch, Իූͷ௕͞Λද͢ duration, ԻූͷछྨΛද͢ type
͕ฒͿɽਤ 2.3͸MusicXMLͷهड़ྫͰ͋Δ.ϋ௕ௐ, 4෼ͷ 4ഥࢠͰυͷશԻූΛࣔ͠




• pitch: ԻූͷԻߴΛࢦఆ͢Δ.step͸Ի໊, octave͸ΦΫλʔϒΛࢦఆ͢Δ.
• duration: ේ໘্Ͱͷ௕͞Λࢦఆ͢Δ. divisionsͰࢦఆͨ͠௕͞ͷԿഒ͔,ͱ
͍͏ܗͰࢦఆ͢Δ.ྫͰ͸ division͕ 1Ͱ duration͕ 4ͳͷͰશԻූͱͳΔ.
division͕ 2ͷ৔߹, duration͕ 1ͳΒ͹ 8෼Իූ, 2ͳΒ͹ 4෼Իූ, 8ͳΒ͹
શԻූͱͳΔ.
• type: ԻූͷछྨΛࢦఆ͢Δ. શԻූͰ͋Ε͹whole, 2෼Իූ͸ half, 4෼Իූ
͸ quarter, 8෼Իූ͸ eighthͱ͍ͬͨӳޠදهͰهड़͢Δ.
• rest:ٳූΛද͢.
ιʔείʔυ 2.1: partwiseͷఆٛ
1 <xs:element name="score -partwise" block="extension␣substitution" final="#all">
2 <xs:annotation >
3 <xs:documentation >The score -partwise element is the root element for a partwise
4 MusicXML score. It includes a score -header group followed by a series of parts with





10 <xs:group ref="score -header" />







18 <xs:element name="measure" maxOccurs="unbounded">
19 <xsd:annotation >
20 <xsd:documentation >Measures have a required number attribute
21 (going from partwise to timewise , measures
22 are grouped via the number ).</xsd:documentation >
23 </xsd:annotation >
24 <xs:complexType >
25 <xs:group ref="music -data" />












1 <xs:element name="score -timewise" block="extension␣substitution" final="#all">
2 <xs:annotation >
3 <xs:documentation >The score -timewise element is the root element for a timewise
4 MusicXML score. It includes a score -header group followed by a series of measures





10 <xs:group ref="score -header" />
11 <xs:element name="measure" maxOccurs="unbounded">
12 <xsd:annotation >
13 <xsd:documentation >Measures have a required number attribute
14 (going from partwise to timewise , measures










25 <xs:group ref="music -data" />





































































































































I → V → I C → G→ C
I → IV → V → I C → F → G→ C
I → V → IV → I C → G→ F → C
I → IV → I C → F → C
I → II → V → I C → Dm→ G→ C
I → IV → II → V → I C → F → Dm→ G→ C
I → VI → IV → V → I C → Am→ F → G→ C
VI → IV → V → I Am→ F → G→ C
I → IV → II → V C → F → Dm→ G
I → III → IV → V C → Em→ F → G
II → I → IV Dm→ G→ C → F
ද 3.2: ېଇͷ࿨੠
ېଇͷ࿨੠ਐߦ ίʔυωʔϜͷྫ
II → IV Dm→ F
VI → I Am→ C








































































region(x, y) + chord(x, y)ɹ (ؔ܎ௐ)

























(x.key + 3) mod 12 (x.key =୹ௐͷ࣌)
(3.2)
(2) chord(x, y)
chord(x, y)Ͱ͸,࿨Իͷޒ౓ݍʹ͓͚Δڑ཭ΛٻΊΔ (ਤ3.8)ɽregion(x, y)ͱಉ༷ʹɼ͇
ͱyͷ࿨Ի͕Ͳͷ͘Β͍཭Ε͍ͯΔ͔ΛఆྔԽ͢Δؔ਺Ͱ͋ΔɽࡔຊΒ͕ఏҊͨ͠chord(x,


















௕ௐ (C)ͷۙ਌ௐ͕ c, G, F, a, e, dͰ,ɹϋ୹ௐ (c)ͷۙ৽ௐ͕C, g, f, B♭, E♭, A♭Ͱ͋Δ
͜ͱΛ͍ࣔͯ͠ΔɽௐੑۭؒΛ༻͍ͯௐؒڑ཭∆(r1, r2)ΛٻΊΔɽr1, r2͸ௐΛද͢ม਺
Ͱ͋Δɽ∆(r1, r2)͸ௐੑۭؒʹ͓͚Δ r1ͱ r2ͷ࠷୹ڑ཭Ͱ͋Γɼਤ 3.12ͷίετΛ༻͍
ͯٻΊΔɽ͜ͷϧʔϧʹैͬͨܭࢉ݁ՌͷྫΛز͔ͭڍ͛Δ.
• ∆(C → g) = C (7)−→ c (7)−→ g = 7 + 7 = 14
• ∆(C → b) = C (9)−→ e (7)−→ b = 9 + 7 = 16
• ∆(E → F ) = E (7)−→ e (9)−→ C (7)−→ F = 7 + 9 + 7 = 23
Ҏ্ʹΑΓԕִௐΛΑΓԕ͘ʹ͓͘ɽ
21
d♯ F♯ f♯ A a C c
g♯ B b D d F f
c♯ E e G g B♭ b♭
f♯ A a C c E♭ e♭
b D d F f A♭ a♭
e G g B♭ b♭ D♭ d♭
































































HTTPϝιου ύε ΞΫγϣϯ ༻్
GET /analyze/input input MusicXMLΛ৽ͨʹొ࿥
POST /analyze create MusicXMLΛ৽ͨʹొ࿥
GET /analyze/1/rule rule id=1ͷָۂͷڧഥɾऑഥΛ෇༩
GET /analyze/1/candidate candidate id=1ͷָۂͷ࿨ԻީิΛྻڍ
GET /analyze/1/divide divide id=1ͷָۂͷָۂ෼ׂΛߦͳ͏
GET /analyze/1/harmony harmony id=1ͷָۂͷ࿨੠ߜࠐΛߦͳ͏




























































ૠΜͩ΋ͷͰ͋Δ. ͜Ε͸C(ϋ௕ௐ)ͷ 1൪໨ͷ࿨Իͱ͍͏͜ͱʹͳΔ. ࿨Ի͸ I͔ΒV
II·Ͱͷ 7௨Γ͋Γ,ௐ͸ 24௨छྨଘࡏ͢Δ. TPSʹ͓͚Δ࿨Իͱ͸,ͦͷ࿨Իͷओཁࡾ
࿨Իͷ͜ͱΛࢦ͢. ྫ͑͹ I/CͰ͋Ε͹υ,ϛ,ιͷ࿨ԻͰ͋Δ.
ਤ 4.4͸ I/CͷϕʔγοΫεϖʔεͰ͋Δ.ԣ͕࣠ϐονΫϥε,ॎ͕࣠Өڹ౓ͷ level
Λ͍ࣔͯ͠Δ. Ի໊Λ਺஋ʹม׵ͨ͠΋ͷΛϐονΫϥεͱݺͼ, 0͔Β 11ͷ੔਺஋ΛԻ
໊ʹׂΓৼ͍ͬͯΔ. ਤ͔Β෼͔Δ௨ΓϐονΫϥεͷ஋͕ 0,͢ͳΘͪυ͕Ұ൪Өڹྗͷ









level b 0 7
level c 0 4 7
level d 0 2 4 5 7 9 11
level e 0 1 2 3 4 5 6 7 8 9 10 11
ਤ 4.4: I/CͷϕʔγοΫε΃ʔε
ఏҊγεςϜͰ͸,υϛφϯτͷϕʔγοΫεϖʔεͷࣣ౓Ի,୹ௐͷϕʔγοΫεϖʔ
εͷࣣ౓ԻʹݶΓ, levelΛ cͱͯ͠ѻ͏. ਤ 4.5ʹV/CͷϕʔγοΫεϖʔεΛࣔ͢. ߏ
੒Ի͸ι,γ,ϨͰ͋ΔͨΊ 7͕ level a, 2͕ level b, 11͕ level c͕ͩ,7౓ԻͰ͋Δ 5΋
level cͱͳΔ. ਤ 4.6͸ I/aͷϕʔγοΫεϖʔεΛ͓ࣔͯ͠Γ,ߏ੒Ի͸ϋ௕ௐͱಉͩ͡
͕,࿨੠୹Ի֊Ͱ͋ΔࣄΛߟྀ͠ୈ 7ԻͰ͋ΔιͷԻ,ͭ·Γ 7͕൒Ի֊্͕Γ 8ͱͳͬͯ
͍Δ.
level a 7
level b 2 7
level c 2 5 7 11
level d 0 2 4 5 7 9 11
level e 0 1 2 3 4 5 6 7 8 9 10 11
ਤ 4.5: V/CͷϕʔγοΫε΃ʔε
level a 9
level b 4 9
level c 0 4 9
level d 0 2 4 5 8 9 11
level e 0 1 2 3 4 5 6 7 8 9 10 11
ਤ 4.6: I/aͷϕʔγοΫε΃ʔε
ϕʔγοΫεϖʔεͱͷൺֱʹΑΔ࿨Իީิྻڍ ϕʔγοΫεϖʔεͱߏ੒ԻΛൺֱ
͢ΔࣄʹΑΓ,ͦͷ࿨Իͱߏ੒Իͱͷྨࣅ౓ΛٻΊΔ. ϕʔγοΫεϖʔεΛ x, ߏ੒ԻΛ
yͱͨ͠૬ؔؔ਺ basicspace(x, y)Λఆٛ͢Δ. ҎԼͷεςοϓͰܭࢉΛߦ͏.
29
1. ߏ੒ԻΛϐονΫϥε΁ม׵͢Δ.
2. ϐονΫϥεΛ 12࣍ݩϕΫτϧ্ʹ഑ஔ.͜͜Ͱ,Ϩϕϧ͸·ͩ dʢ=1ʣͰ͋Δ.
3. ൺֱΛߦ͏ϕʔγοΫεϖʔεΛ xͱ͠ɼxͱߏ੒ԻͷϨϕϧΛ߹ΘͤΔ.͜ΕΛ y
ͱ͓͘.
4. xͱ yΛൺֱ͠,ҟͳ͍ͬͯΔϨϕϧͷࠩΛ߹ܭ͢Δ.
ྫͱͯ͠,ߏ੒Ի͕Ϩ,ι,γͰ͋Ε͹, ʢ1ʣͰ͸·ͣ 2,7,11ͱͳΔ. ࣍ʹʢ2ʣͰ [0 0 1 0
0 0 0 1 0 0 0 1]ͷΑ͏ͳϕΫτϧʹͳΔ. ʢ2ʣͰ֤ϕʔγοΫεϖʔεʹߏ੒ԻͷϨϕ
ϧΛ߹ΘͤΔ. ྫͱͯ͠,ҎԼͷΑ͏ͳ഑ྻʹͳΔ.
• yʢx = I/Gʣ = [0 0 3 0 0 0 0 4 0 0 0 2]




























Δؔ਺ͱ͢ΔɽPruning(i, n)͸খઅ i͔Β nͷখઅΛ੾Γग़ؔ͢਺Ͱ͋Δɽ
Algorithm 1 Ϟνʔϑ෼ׂΞϧΰϦζϜ
n⇐ 1
while n <= N do
if N%2 = 0 AND C(n,M) = Tonic then
i = n
while k < i do




i = i− 1
end while
end if





















































































































































































































































Δɽ୯Ґ͸ഥઅͱ͠ɼ4෼ͷ 4ഥࢠͷখઅͰ͋Ε͹ഥઅ਺͸ 4ͳͷͰɼ0.0͔Β 4.0ͷؒͰ
هड़͢ΔɽҎԼͷεςοϓͰٻΊΔɽ




4. noteͷ durationλάͷଐੑͱͯ͠ beginɼendʹͦΕͧΕ։࢝࣌ࠁͱऴྃ࣌ࠁΛه
ड़͢Δɽ
ٻΊͨഥઅຖͰൃԻ͞Ε͍ͯΔԻූΛ·ͱΊΔ constitutionΛهड़͢Δɽconstitution
಺ʹ͸ߏ੒ԻͷͻͱͭͻͱͭΛද͢ component͕هड़͞ΕΔɽଐੑͱͯ͠ refͱ beat͕
͋Γɼref͸ noteͱؔ࿈෇͚͞Ε͍ͯΔͨΊɼnoteͷཁૉΛ௚઀औಘͰ͖Δɽ
ഥઅ಺ͰൃԻ͞Ε͍ͯΔߏ੒ԻΛදݱ͢Δ pitchΛهड़͢ΔɽC͔ΒB·ͰͷԻ໊Λࣔ





























ਤ 5.4: ָઅͷ ExtendedMusicXMLදݱ
5.1.5 ࿨੠ղੳ݁ՌͷExtendedMusicXMLදݱ
࿨੠Λ༻͍ͨղੳʹ΋ରԠ͢ΔͨΊɼMusicXMLʹ࿨੠ղੳͷ݁ՌΛ progression಺ͷ
harmonyʹهड़͢Δɽଐੑͱͯ͠ keyͱ scale͕͋Γɼcandidateʹ͓͚Δ keyɼscaleͱ
ಉ༷ͷهड़ํ๏Ͱ͋Δʢਤ 5.5ʣɽ
























































































































































































ۂ൪߸ ࿨੠Ұக཰ ۂ൪߸ ࿨੠Ұக཰
No. 1 67.11% No. 2 80.91%
No. 3 62.16% No. 4 49.54%
No. 5 56.25% No. 6 54.17%
No. 7 71.88% No. 8 94.44%
No. 9 69.53% No. 10 71.88%
No. 11 81.11% No. 12 47.56%
No. 13 42.26% No. 14 55.86%
No. 15 50.0% No. 16 43.75%
No. 17 77.59% No. 18 70.37%
No. 19 51.75% No. 20 75.44%
No. 21 64.73% No. 22 70.21%
No. 23 77.70% No. 24 84.17%
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1 <?xml version="1.0" encoding="UTF -8"?>
























26 <xs:attribute name="down" use="required" type="xs:decimal"/>
27 <xs:attribute name="effect" use="required" type="xs:decimal"/>










38 <xs:attribute name="chord" use="required" type="xs:decimal"/>
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39 <xs:attribute name="direction" use="required" type="xs:NCName"/>
40 <xs:attribute name="method" use="required" type="xs:NCName"/>






47 <xs:element maxOccurs="unbounded" ref="metric"/>
48 <xs:element maxOccurs="unbounded" ref="repeat"/>
49 <xs:element maxOccurs="unbounded" ref="progression"/>
50 <xs:element maxOccurs="unbounded" ref="period"/>
51 </xs:sequence >
52 <xs:attribute name="metricals" use="required" type="xs:integer"/>
53 <xs:attribute name="modulation" use="required" type="xs:NCName"/>









63 <xs:attribute name="accidental" type="xs:NCName"/>
64 <xs:attribute name="number" use="required" type="xs:integer"/>












77 <xs:attribute name="beat" use="required" type="xs:NCName"/>
78 <xs:attribute name="begin" use="required" type="xs:decimal"/>
79 <xs:attribute name="end" use="required" type="xs:decimal"/>
80 <xs:attribute name="ref" use="required" type="xs:integer"/>
81 <xs:attribute name="rest" type="xs:boolean"/>
82 <xs:attribute name="staff" use="required" type="xs:integer"/>
























106 <xs:attribute name="pron" use="required" type="xs:integer"/>





112 <xs:attribute name="pron" use="required" type="xs:integer"/>





118 <xs:attribute name="pron" use="required" type="xs:integer"/>





124 <xs:attribute name="pron" use="required" type="xs:integer"/>





130 <xs:attribute name="pron" use="required" type="xs:integer"/>





136 <xs:attribute name="pron" use="required" type="xs:integer"/>





142 <xs:attribute name="pron" use="required" type="xs:integer"/>





148 <xs:attribute name="pron" use="required" type="xs:integer"/>
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154 <xs:attribute name="pron" use="required" type="xs:integer"/>





160 <xs:attribute name="pron" use="required" type="xs:integer"/>





166 <xs:attribute name="pron" use="required" type="xs:integer"/>





172 <xs:attribute name="pron" use="required" type="xs:integer"/>












185 <xs:element minOccurs="0" ref="harmony"/>
186 </xs:sequence >












199 <xs:attribute name="key" use="required"/>











210 <xs:attribute name="basicspace" type="xs:decimal"/>
211 <xs:attribute name="id" type="xs:integer"/>
212 <xs:attribute name="key"/>
213 <xs:attribute name="method" type="xs:NCName"/>
214 <xs:attribute name="scale" type="xs:integer"/>
215 </xs:complexType >
216 </xs:element >
217 </xs:schema >
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